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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to use of such mixture for manufacturing biodegradability mold goods, such as 
manufacture and mold goods of 1, the thermoplastics mixture of the 4-alpha-poly glucan-base, and this 
"F?? T I : E fP eciall y invention relates to 1 used and such thermoplastics mixture with 

which 4-alpha-poly glucan was manufactured in biocatalyst 
[0002] J ' ' 

If the ingredient of the refreshable raw material base is used, since it is convenient, importance is 
increasing [ that it is various and ] in recent years. For example, biopolymers contrastive with the 
X^f 6 P^leum-bases such as polyethylene, polypropylene, or polystyrene, for example, 
such as starch or protein, are biodegradability. Furthermore, although biopolymers can be obtained 
without any restriction, since the polymers of the petroleum-base have a limitation in the availability of 
petroleum, there is a limitation in the amount of use y 
[0003] 

Biopolymers are obtained [ as frame matter in vegetation ] in the field of vegetables, and manufacture of 
[0004]° ^ 03568 ^ by * pr0duct ° r industrial waste like the production fault of other products. 

Moreover, biopolymers are C02 -neutrality. That is, even if it decomposes, the harmful by-product 

leading to global warming is not generated. 

[0005] 

The natural product of a wide range application and the method of approving physiologically and 
biopolymers, especially starch coming to be increasingly used as a resolvability ingredient, for example 
processing starch by the well-known plastic working approaches, such as injection molding and I 
extrusion, have been developed. 5 
[0006] 

rWOWNh n7*T P Tl?£ 599 thC [ N ?- 535 and ' PCT internati <™l P^lic presentation ] - the 
[ WO 90/No. 05 1 6 1 and / PCT international public presentation ] - other additives are added suitably it 
^ exposed to heat and mechanical energy, and WO 92/No. 04408 indicates the use for manufacturing 
mold goods ,n water, a plasticizer, the method of manufacturing thermoplastic starch, and a list from 
natural, i.e., natural, starch and its derivative 
[0007] 

Use of the thermoplastic starch for manufacturing casing (U.S. Pat. No. 2,729,565) for processing 
sausage casing (Europe patent 0 709th sNo. 030) and meat especially is well-known. Natural starch is 
used also in these cases. 
[0008] 

The application is limited although biopolymers are very excellent as compared with the synthetic 
polymer of common use. Like all the quality of a natural product, since the presentation and the 
fluctuation of structure of biopolymers are large, the big reason is in required repeatability and fixed 
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quality not being secured. 
[0009] 

In this way, starch shows heterogeneity exceptionally structure and a presentation as a promising 
example of 1 representation of a refreshable raw material. Depending on the source (source of nature) of 
starch, the amount of the amylose which is the constituent, and an amylopectin is changed considerably. 

furthermore, the line which has an amylose and the molecular weight of about 50,000 to 150,000dalton - 
- 1 which has 1, 4-joint-alpha-D-glucan and amylopectin, and molecular weight of about 300,000 to 
2,000,000dalton and which branched very much, 4- and 1, and 6-joint poly glucan has large molecular 
weight distribution. 
[0011] 

There is no fixed boundary line between what branched very much, and a linear thing, and since 
vegetable starch has wide range branching, a parenchyma top is impossible for distinguishing correctly 
[0012] 

The rate of an amylose pair amylopectin is changed depending on the source of vegetation. For example, 
although the starch of a potato contains 20 % of the weight of amy loses, and about 80 % of the weight 
of amylopectins, the starch of com contains about 50 % of the weight of amyloses, and about 50 % of 
the weight of amylopectins. Furthermore, depending on a soil characteristic, chemical-fertilizer intake, a 
seasonal environmental variation, etc., a rate is changed also in one vegetation 
[0013] 

Although it adds to this clear structural different-species nature and a biopolymer contains other 
constituents, such as a low molecular weight compound, for example, a lipid, and oil, so that it may be 
expressed by the mixture and the large molecular weight distribution of the polymer from which spatial 
arrangement differs, it is very difficult to separate these from a biopolymer, and it is inconvenient at the 
point that processing is still more nearly required. 
[0014] 

Therefore, to manufacture biopolymers, such as polysaccharide and starch, has been tried by the 
fermentation which uses a microorganism (the [ PCT international public presentation 1 WO 95/No 
31553). 
[0015] 

However, the biopolymer obtained by doing in this way is also large, and molecular weight distribution 

cannot reproduce it. 

[0016] 

Furthermore, after manufacturing in this way, a biopolymer is obtained by the used microorganism and 
its residue, and the list in the state of mixture with the residue of a nutrition culture medium required for 
fermentation. When the obtained product is in intracellular and must destroy a microorganism first, 
ejection is very complicated and may be unable to remove an impurity completely. 
[0017] 

Furthermore, since only the biopolymer of the amount merely restricted to fermentation was generable, 

this caused especially very low space-time (space-time) yield. 

[0018] 

The attempt which makes the most of starch or other biopolymers by the genetic manipulation of the 
vegetation from which biopolymers are obtained has also been made, in this way - the [ for example, / 
PCT international public presentation ] ~ by WO 94/No. 03049, it has a high amylose content and the 
manufacture and use of starch which can be obtained from genetic manipulation corn are indicated. In 
spite of it, the above-mentioned inconvenient point remains about contamination by the homogeneity of 
a natural polymer, or other natural components. 
[0019] 

However, that it is greatly dependent on the homogeneity of starting material and purity has repeatability 
and well-known quality from polymer processing by the plastic working method of common use. In 
order to obtain a high grade product certainly, it is required to specify, characterize and carry out such 
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starting material. 
[0020] 

Therefore, the purpose of this invention is offering the thermoplastics mixture which used as the base 
the biopolymer which does not have the above-mentioned inconvenient point but can produce the mold 
goods of fixed quality possible [ reappearance ]. 
[0021] 

Especially this invention aims at having a good barrier property over a gas and a liquid in the property 
excellent in mold goods producible in this way, for example, the outstanding mechanical property list 
[0022] 

The purpose of this invention can be gained with the mixture which has the description of claim 1 . A 

subordinate claim is related with a desirable mode. 

[0023] 

1 , the 4-alpha-poly glucan 1 00 weight section (A) which were manufactured in biocatalyst, Below the 
different polymer (matter B) 400 weight section from (A) in which melting-processing is possible 
However, at least one sort of plasticizers of the amount below the water (C) of sufficient amount for the 
moisture content of (A) and (B) to plasticize the mixture corrected to 0% by count, and one half of all 
the weight sections of 10 weight sections - (A) and (B) (D), In order to manufacture the mixture which 
uses as the base the biopolymer which has the outstanding melting working characteristic suitably and in 
which melting processing is possible The thermoplastics mixture which can be obtained by mixing 
below the additive ((A) + (B)) weight section of other common use whose manufacture is enabled by the 
approach which was not able to carry out direct prediction can be reproduced, and it is supplied in fixed 
quality, and can be processed into the mold goods of fixed quality in this wav 
[0024] 

Use of the method of manufacturing thermoplastics mixture to an extrusion object or a granule and 

thermoplastics mixture is also the purpose of this invention. 
[0025] 

The 1 and 4-alpha-D-glucan used by this invention as a component (A) is manufactured in biocatalyst. 
[0026] 

1 and 4-alpha-poly glucan consists of 1 and a glucose unit combined in 4-alpha-glycoside like an 

amylose, and is a line. 

[0027] 

Even if it is in the amount condition of macromolecules, 1 corresponding to amylose and contrast target 
which are very water solubility manufactured in biocatalyst, and 4-alpha-D-poly glucan is insolubility at 
water. 
[0028] 

The 1 and 4-alpha-poly glucan which was manufactured in biocatalyst on a vegetable class, a place of 
production, cultivation conditions, etc. unlike the amylose of the natural starch origin and starch for 
which quality depends very much is fixed homogeneity quality. 
[0029] 

Unlike starch, it is hard to carry out homogeneity collapse of the 1 and 4-alpha-poly glucan 
manufactured in biocatalyst as a point of excelling in others as compared with natural starch at the time 
of melting processing, and the thing it may become inadequate with low quality collapsing and which is 
not become granular is mentioned. 
[0030] 

Since water solubility is very low, 1 and 4-alpha-poly glucan is an ideal natural ingredient for the 
[003 rf^" Wh ° Se bIoating tendenc y or wat er absorption in food packing is an important parameter. 

Since starch and the 1 and 4-alpha-poly glucan manufactured in biotechnology on the contrast target are 
homogeneous, it is obtained generally and it excels in workability, the product of fixed high quality can 
be obtained. 
[0032] 
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About the purpose of this invention, the 1 and 4-alpha-D-poly glucan manufactured by the biocatalyst 
reaction called biotransformation (biotransformation) usually means that 1 and 4-alpha-D-poly glucan is 
manufactured by the catalytic reaction of single fundamental components, such as oligomer saccharides 
such as monosaccharide and disaccharide, the so-called biocatalyst and by using an enzyme under a 
suitable condition. 
[0033] 

The poly glucan obtained according to the biocatalyst process is characterized by very narrow molecular 

weight distribution. 

[0034] 

One scale of molecular weight distribution is heterogeneity U and U=(Mw/Mn)-l (as for Mw/Mn, 

polydispersity is referred to among a formula). 

[0035] 

When a polymer consists of only polymer chains of homogeneity die length, Mw and Mn are the same 

and Mw/Mn is 1 . The value of the heterogeneity U in this case is 0. This means that the heterogeneity of 

a polymer takes for increasing and the value of U separates from zero 
[0036] 

the 1 and 4-alpha-D-poly glucan used by this invention ~ usually - about 0.1-2.0 - desirable ~ 0.2-1 - 
it has U value of about 0.2-0.8 preferably especially. This corresponds to the polydispersity of about 1.1- 
3.0, 1.2-2, and 1.2-1.8. 
[0037] 

On the other hand, the range of the polydispersity obtained by the free radical polymerization is 2-10, is 

1 . 1 - 1 .8 in the so-called living anionic polymerization, and is 2- 1 0 in a polycondensation 

[0038] 

Thus, the 1 and 4-alpha-D-poly glucan used by this invention has the molecular weight distribution 

which are equal to the polymer manufactured by composition. 

[0039] 

It is also possible to have different molecular weight, and to have neither branching nor bridge formation 
further, but to manufacture the poly glucan which is a line uniformly by the regular approach if needed. 

In manufacture by natural starch and fermentation, impurities, such as the oil or fats and oils which is 

not avoided, and residue of a microorganism, are removed by the reaction condition 

[0041] 

In order to manufacture the poly glucan used by this invention in principle, the enzyme of the arbitration 
which forms 1 and 4-alpha-poly glucan from a suitable fundamental component can be used. As a 
suitable example, there are glycosyltransferases, such as the amylomaize sucrase and a phosphorylase 
for example. 
[0042] 

1 and 4-alpha-poly glucan is manufactured in biocatalyst - on the other hand - law - the [ for 
example, / PCT international public presentation ] ~ it is indicated by WO 95/No 31553 
[0043] * ' 

By this approach, 1 and 4-alpha-poly glucan and a fructose are directly formed by mixing a sucrose 
solution with the amylomaize sucrase and cleaving sugar association. The fructose formed as a by- 
product can be taken out easily, and can be used further 
[0044] 

the thermoplastics mixture of this invention - the 20-100 weight section - 1 of the 40-80 weight section 

and 4-alpha-poly glucan is included preferably. 

[0045] 

The molecular weight Mw of the poly glucan used by this invention may be changed in a large area 

depending on the purpose of use. 

[0046] 

Desirable 1 to be used and 4-alpha-poly glucan has the molecular weight Mw of the range of 1x104 to 
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5x104 preferably in 1x103 to 5x104, and an emergency. 
[0047] 

A polymer ingredient which uses it as a component (B) and is different from a component (A) and in 

which melting-processing is possible is an arbitration component 
[0048] 

As for this, it is desirable that is essentially a biodegradability polymer ingredient for the ability to blend 
into mixture in the amount below the 400 weight sections by using a component (A) as the base. The 
mixture of two or more sorts of compounds to apply is also suitable as a component (B) 
[0049] v 

When using thermoplastics mixture for manufacturing food packing etc., it is desirable to choose the 
polymer ingredient permitted physiologically as a component (B) 
[0050] ' ' 

It is also possible to use the mixture of its derivative, or one or more sorts of starches and one or more 
sorts of starches and the derivative of starch as a component (B). The derivative of nature, chemistry 
j^naturation, fermentation or recombination starch, and/or said starch is possible about this. 

The starch of the vegetable raw material origin is mentioned as an important group of starch, as these 
examples - inside -- the fruits origins, such as the seed origins, such as the tuber origin, wheat and corn 
such as a potato, a cassava, MARANTA, and a sweet potato, rye, rice, barley, millet, the Oates wheat, ' 
and Sorghum bicolor dulciusculum, a chestnut, an acorn, beans, green peas and other beans, and a 
banana, and a list -- for example, the core of vegetation, such as a sago starch coconut, - the starch of 
the origin is mentioned. 
[0052] 

The starches which can be used about the purpose of this invention essentially consist of various 

amyloses and amylopectins of a quantitative ratio. 

[0053] 

Especially, the result of having excelled especially in the starch of a potato (for example, Toffena 
supplied by Sudstarke) and the corn (for example, corn starch supplied by National Starch) origin is 
obtained. 6 
[0054] 

The molecular weight of the starches which can be used by this invention may be changed in a large 
area. What becomes essential is mentioned from the mixture of the amylose and amylopectin which 
have the molecular weight Mw of the range of 5x104 to 1x107 preferably as an example of the starches 
which can be used about the thermoplastics mixture of this invention. Especially the long-chain polymer 
[0055]° h m ° leCular Weight Mw has ^ mo,ecular weight of the range of 1x106 to 5x106 is desirable. 

It is also possible in addition to the starches of the source of natural vegetation, and for it to be obtained 
by fermentation or to use the starches of the source of recombinant. [ that chemistry denaturation is 
carried out] 
[0056] 

The vocabulary "the starches which carried out chemistry denaturation" starches [ which is used in this 
specification ] Becoming points out the starches which denaturalized the property with the chemical 
means as compared with the natural property. It essentially carries out by the reaction on the polymer 
which this processes starch by 1 and essentially processes two forks with a polyfunctional reagent or an 
oxidizer. This means that the hydroxyl of the poly glucan of starch is converted by etherification, 
estenfication, or alternative oxidation. The means in which other operations are possible consists' of graft 
copolymenzation started with the free radical of the partial saturation monomers which can be 
copolymerized on the trunk of starch. 
[0057] 

As an example of the starch which carried out chemistry denaturation, oxidized starches, such as starch 
ether, for example, dialdehyde starch, such as starch ester, for example, **-ionicity, such as xanthate, 
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acetic ester, phosphoric ester, a sulfate, and a nitrate, anionic, or cationic starch ether, carboxy starch 
par sulfate-degradation starch (persulfate-degraded starch), and same matter, are mentioned separately 
especially, for example. The starch which denaturalized by the anion radical, the cation radical or the 
non-ion radical is mentioned. 
[0058] 

The vocabulary "fermentability starches" starches [ which are used by this invention ] Becoming is 
obtained by the fermentation approach which uses natural organisms, such as a fungus, algae or 
bacteria, or is contained in the fermentation approach, and points out the starches which can be obtained 
by the assistance. As an example of the starches of the fermentation approach origin, gum arabic and 
related polysaccharide (gellan gum: gellan gum, ghatti gum:ghatti gum, kadaya gum, tragacanth gum) 

xanmene, EMARUSAN (emulsan), Lamb Sun (rhamsan), WERAN (wellan), schizo FIRAN 
(schizophyllan), PORIGARAKUTSURONETO, a laminarin, an amylose, an amylopectin, and pectin 
are mentioned especially. 
[0059] 

If especially the vocabulary "recombinant starches" starches [ "the starches of the source of 
recombinant" or ] Becoming is natural, although it does not exist, it is obtained by the fermentation 
approach which uses the natural organic body (for example, a fungus, algae, or bacteria) embellished by 
the genetic manipulation approach, or is contained in the fermentation approach, and points out the 
starches obtained by the assistance. As an example of the starches obtained by the fermentation 
[0060] Ch embelHshed in gene ' therc 3X6 311 ^y 10 ^' 311 amylopectin, and other poly glucan especially. 

At the end, convenient thermoplastics mixture can be obtained also by using the derivative of each 
above-mentioned starches. Very generally the vocabulary which the "derivative of starch" derivative of 
starch [ "the derivative of starches" or ] Comes to relate to this changes denaturation starches, i.e a 
natural amylose / amylopectin ratio, or points out pre gelatinization and the starches to which the ' 
[0061 ^ Changed by carr y in 8 out hydrolysis-decomposition or chemistry derivatization in part. 

The amount of other compounds (for example, protein, a lipid, oil) with which the starches used as a 
component (B) are not included by the saccharide (for example, inside of potato starch) is min, or also in 
case lomcity starches are used, desirable thermoplastics mixture is obtained 
[0062] 

Protein is also contained in the component (B) which can be used with sufficient convenience for the 
purpose of this invention. As these examples, gelatin, vegetable albumen, for example, sunflower 
protein, soybean protein, wheat protein, cottonseed protein, green-peas protein, peanut protein, rape 
protein, a plasma protein, an albumen, the yolk, etc. are mentioned especially 
[0063] 

Desirable mixture is obtained even if it adds a zein, gluten (corn, potato), albumin, casein, a creatine a 

collagen, an elastin, a fibrin, and/or a whey protein. 

[0064] 

The important thing as a component (B) is polysaccharide. It is desirable to use water-soluble 
polysaccharide, for example, an alginic acid, and its salt, a carrageenan, full SERARAN (furcellaran) 
guar rubber, an agar, gum arabic and related polysaccharide (ghatti gum, kadaya gum, tragacanth guni) 
tamarind rubber, xanthene rubber, ARARIAGOMU, algarroba rubber, arabinogalactan, a pullulan 
(pullulan), chitosan, dextrins, and a cellulose. 
[0065] 

It is useful even if it adds lentinan (lentinan), a laminarin, a chitin, heparin, an inulin, agarose, galactans 

hyaluronic acid, dextrans, dextrins, a Polly epsilon-caprolactone, and/or glycogen. 
[0066] 

The thermoplastics mixture of this invention is corrected to moisture content zero by calculating in 
relation to a component (A) and (B). Although this is lengthened from allocation of the weight section 
which measured and used the component (A) and the moisture content of (B), it means taking allocation 
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of a component (C) into consideration. 
[0067] 

The component in the mixture of this invention (C) and water are essential components 

me^tC to be us^"^ t0 may be changed in a large m Spending on the property of 

[0068] 

If there are too few amounts of the water to add, they are inadequate for the DESUTORAKU tea ring 
(destructurmg) of mixture, or homogenization. When there are too many amounts of water, there is a 
possibility that the viscosity of mixture may be too low. the inside of the mixture of this invention - 
enough - the water of an amount - usually - 1 weight section - (A) and 3/of all the weight sections of 
(B) -- it is 1/2 or less [ of all the weight sections of (A) and (B) ] especially four or less. Desirable 
moisture contents are about 5 - ((A) + (B)) the /1.3 weight section, and especially a desirable moisture 
content is the 1 0 - ((A) + (B))/l .3 weight section. * aesiraoie moisture 

[0069] 

SiSff?^ Sirable range ' hom °g enization of *e optimal plasticization of mixture, i.e., the 
[0070] KU ° f StarCh ' ^ 1111x11116 md its heat P lastici zation occur. 

The amount of water (C) contains not only the actually added water but the moisture content of other 

components which should be taken into consideration by count, especially the amount of the water 

which exists in a component (A) and (B), or has been combined. 
[0071] 

Other than it, the property of a component (C) essentially is not important. As long as the amount of tap 
water or an underwater salt or the amount of other foreign materials can permit desalted water 

[o e o72] water ' etc ' t0 46 purpose of use ' ^ water of other sources can aIso be used similarI 'y- 

Existence of the component in the mixture of this invention (D) is essential 

One or more sorts of plasticizers are added to the constituent of this invention in the amount of the 1/2 
or less range of all the weight sections of 10 weight sections - (A) and (B). the amount of a plasticization 
compound is comparatively high in their being under 10 weight sections - plasticization is not enough 
even if it carries out with mechanical and/or heat energy. If the amount of plasticizers exceeds the 
amount corresponding to one half of all the weight sections of (A) and (B), the knowledge of 
fo073] 1Zatl ° n XtUrc becomin S 8° od slightly will be carried out. 

The desirable amount of a plasticizer is the range of the 12.5 - ((A) + (B))/2 weight section, and 
especially the desirable amount of plasticizers is the range of the 15 - ((A) + (B))/4 weight section. 

The amount of optimal plasticizers in each case must be suitably determined about each compound 

depending on other components, respectivelv 

[0075] 

Usually, even if it has low vapor pressure and is not based on a chemical reaction, even if there is 
actually such no capacity by the dissolution ability and swelling ability, the component (A) and all [ that 
interact with (B) physically suitably and form the latter and homogeneous system ] inactive thing for 
which an organic substance is used preferably is preferably possible. " 
[0076] 

the component (D) which should be used by this invention - low glass temperature, high deformation 
[0077] daSt,Clty ' ^ a ,ow of hardness - and high adhesion is suitably given to mixture. 

The desirable plasticizer of this invention shows the solvation behavior which was no odor and 
colorlessness, was lightfastness, cold resistance, and thermal resistance, it is non-hygroscopicity is a 
water resisting property, and hardly has a bad influence on health in non-hygroscopicity, but is low 
inflammability, is the minimum volatility, it is the neutral reaction, is a polymer, an additive, and a 
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miscibility, and was excellent. Especially these plasticizers must component (A) Reach and must show a 
[0078] solv ation force, and plasticization ability to 

The compound which should be used by this invention as a component (D) seems furthermore, hardly to 
have to show shift of aplasticizer. This is important especially in order to apply the mold goods of this 
invention in the food field. 6 
[0079] 

As a desirable plasticizer component (D), dimethyl sulfoxide, 1,3-butanediol, glycerol, ethylene glycol 
propylene glycol, diglyceride, diethylene glycol ether, formamide, N, and N-dimethylformamide N- ' 
methyl formamide, dimethylacetamide, N-methyl acetamide and/or N, and N'-dimethylurea is 
mentioned especially. 
[0080] 

Especially the derivative is also convenient for polyalkylene oxide, glycerol monochrome - G or 
tnacetete, a sorbitol or other sugar-alcohol, for example, erythritol, saccharic acid, a saccharide for 
example, a glucose, a fructose or sucrose, and a citric-acid list 
[0081] 

The component (E) of the mixture of this invention is arbitrary. This can be preferably used in the 
amount below the /((A) + (B)) 2 weight section below the weight ((A) + (B)) section on the whole as a 
component (E) including one or more sorts of matter. 
[0082] 

As an additive of common use, a filler, different lubricant from the plasticizer indicated by (D) a 
[0083] e " 1Zed agent (flexibiHzer) ' a P i 8 ment > a color > a release agent, etc. are mentioned especially. 

The synthetic polymers which are almost solubility in mixture as an example of a suitable filler For 
example, the polymer (trademark: product made from Boehringer Ingelheim), for example, Lacea 
(trademark: product made from Mitsui) Resomer, of the lactic-acid base, To a list, it is Wako Pure 
Chemical Industries Ltd., Medisorb Co., Birmingham Polymers, Inc., Polysciences Inc., Purac Biochem 
Utner polymers and related polymers of the lactic-acid base supplied by B V, Although the blend for 
example, Mater-Bi made from Novamont, with ECHIKON (ethicon), Cargill (cargill) clo NOPORU 
(chronopol) or a synthetic polymer, and a natural polymer is mentioned It is clear that this list's it cannot 
cover completely. 
[0084] 

For example, things for which an inorganic filler is added further at least, such as a magnesium oxide an 

aluminum oxide, and Si02, Ti02, are also considered 

[0085] 

Although it is especially organic or the inorganic pigment which is suitable to color mixture, it mainly 
uses silicate structure as the base, therefore is classified as it is harmless to biocompatibility i e an 
organic living body, and it has the pigment of pearly luster which is edible in principle and can be used 
m the amount of 0.001 - 1 0 weight section. 
[0086] 

the animality which uses preferably especially the suitable thing that improves flowability in a 
hydrolysis form, or vegetable fat and oil - and - or they are lecithin, these fats, and other fatty acids 
that have the melting point of 50 degrees C or more preferably 
[0087] 

It is possible to add a cross linking agent little in order to denature starch chemically into mixture in 
order to make the time of processing processing and the water resisting property of the mixture in which 
melting processing is possible after that increase. What is used preferably because of this purpose is the 
alkyl siloxanes of the amount below 5 weight sections 
[0088] 

As a suitable cross linking agent, especially Dibasicity or a polybasicity carboxylic acid, and its 
anhydride, Dibasicity or the acid halide of a polybasicity carboxylic acid, dibasicity, or the amides of a 
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polybasicity carboxylic acid The derivative of dibasicity or a polybasicity inorganic acid dialdehydes 
especially a glyoxal, and glutaraldehyde, Epoxide, diepoxide, ethylene glycol diglycidyl ether 
Formaldehyde and an urea derivative, divinyl sulfones, diisocyanate, isocyanates, oxo compounds and a 
cyanamide are mentioned, especially these compounds are especially suitable for the chemistry ' 
denaturation after melting processing, and it contributes to improving a mechanical property further. 
[0089] 

The weight section indicated about each component (E) may be changed according to a requirement In 
another mode, phosphate is added to the thermoplastics constituent of this invention. The mold goods 
obtained with this constituent are characterized by the outstanding mechanical property. Furthermore 
^opposite inflammability and thermal resistance of these mold goods are also improvable. 

Phosphate is usually added in the amount of the 0.01 weight sections - ((A) + (B))/10 weight section 
especially the amount of the 0. 1 weight section - ((A) + (B))/20 weight section. 

The vocabulary which "phosphate" Comes to be related with the purpose of this invention shall point out 
the various salts and ester of phosphoric acid. However, about this invention, the salt of various 
phosphoric acid is desirable much. It is also possible to add the mixture of one or more sorts of salts of 
various phosphoric acid and/or ester according to this invention 
[0092] 

as the example of suitable phosphate - inside - formula:MlH2P04 (for example, NaH2P04) and Mil 
(H2P04) 2[~ for example The alt.phosphate, formula:MI2HP04, or MIIHP04 of calcium(H2P04)2] (-- 
for example, the 2nd class alt.phosphate of K2HP04 and CaHP04), formula:MI3P04 or MII3(P04) 2r- 
- for example Na3P04 and calcium3(P04) 2] (a formula - inside - MI - one - a piece - a charge -- 
having -- a cation -- for example, -- + - RR'R"R - " - ' - it is - however - R - R - • - R - " - and - 
R -- " -- * -- mutually-independent -- carrying out -) The same or a difference, hydrogen, (Cl-C8)-alkyl 
a line, or branching (C4-C8)-aryl, desirable -- phenyl, alkali-metal ion, and the cation in which it is Na+ 
or K+ preferably and Mil has two charges - alkaline-earth-metal ion, especially the 3rd class 
alt.phosphate of being calcium2+ are mentioned preferably 
[0093] 

Especially an important thing is the group of the condensation phosphate which is guided from the acid 
salt of orthophosphonc acid, generates by losing water at the time of heating, and can be divided into 
meta-phosphate (classification name: cyclo-poly phosphate) and poly phosphate (classification name- 
continuation-poly phosphate). 
[0094] 

As a desirable example of representation, it divides and the Graham salt, Kurrol's salt, a MADORERU 

salt and fusion, or calcining phosphate is mentioned. 

[0095] 

especially a suitable thing - inside - formula: - MIn [Pn03n] (the cation in which MI has one charge 
among a formula --) desirable - a metal ion - suitable - alkali metal - ion - desirable - Na - + - or - 
K - + - it is - or - or - + - NRR'R"R - " - ' - it is - however - R - R - • - R - " - and - R - " - 1 
- mutually-independent is carried out and the same - or - differing - hydrogen, (Cl-C8)-alkyl, a line 
or branching (C4-C8)-aryl - it is phenyl preferably and n is meta-phosphate of being the forward natural 
number of 3-10 preferably. The meta-phosphate whose n is 3, 4, or 5 and whose MI is sodium or a 
potassium also in these is desirable, and sodium TORIMETA phosphate, sodium tetra-meta phosphate 
and sodium PENTA meta-phosphate are the most desirable. 
[0096] 

Convenient mixture is formula:MIn+2[Pn03n+l] or MIn [H2nPn03n+l] (among a formula). MI - one 
-- a piece - a charge - having - a cation - desirable - a metal ion - suitable ~ alkali metal ~ ion ~ 
desirable - Na - + - or - K - + - it is - or - or - + - NRR*R"R - " - • - it is - however - R - R - • 
-- R - ~ and - R - " - ' - mutually-independent - carrying out - the same ~ or - differing - 
hydrogen, (Cl-C8)-alkyl, a line, or branching (C4-C8)-aryl - it is phenyl preferably and n can be 
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preferably obtained also by the poly phosphate of being the two or more forward natural numbers Also 

in these, the sodium of n> 10 and potassium poly phosphate are desirable 

[0097] 

formula: - MIn+ - 2 [Pn03n+1] (the cation in which MI has one charge among a formula -) desirable - 
- a metal ion - suitable - alkali metal - ion -- desirable Na -- + - or — K — + it is - or - or - + 
NRR'R»R • h i s .. however - R - R - • - R - •' and - R - " - • - It carries out mutually- 
independent. The same or a difference, hydrogen, (Cl-C8)-alkyl, It is phenyl preferably, and preferably 
n can obtain a line or branching (C4-C8)-aryl, and the mixture equipped with the convenient property if 
the poly phosphate of being the forward natural number of 3-10 is used. Also in these, PENTA sodium 
triphosphate is desirable. 
[0098] 

The thermoplastics mixture of this invention is further characterized by phosphate by the specific mode 

which is the alkali-metal salt of meta-phosphate or poly phosDhate 
[0099] 

Another desirable mode of the thermoplastics mixture of this invention is obtained as phosphate sodium 
TORIMETA phosphate, sodium meta-phosphate, sodium poly phosphate and/or sodium hexa meta- 
phosphate, and by adding sodium poly phosphate preferably. 

Said phosphate may be the hydrates of various extent. If the weight section of a phosphate component is 
taken into consideration, the moisture content cannot usually be disregarded, and since it is essential a 
component (C) is not harmful [ a moisture content ], since the amount of the phosphate component in 
thermoplastics mixture is comparatively little. 
[0101] 

In being suitable, thermal and/or mechanical energy are introduced and it mixes component [ of the 
mixture of this invention ] (A) - (E), and thermal and/or mechanical energy are introduced into 
thermoplastics mixture, and processing processing is carried out 
[0102] 

Preferably, thermal energy is operated at an elevated temperature and introduced into coincidence 
mechanical and by exerting shearing force on the thermoplastics mixture of the starch base which should 
be plasticized to coincidence. 
[0103] 

Usually, it can be said that the mixture obtained at the elevated temperature is more excellent in 
homogeneity. However, temperature must not be too high, in order to make a shaping constituent color 
vainly or not to make it decompose. 
[0104] 

this ~ being related ~ desirable deformation - the thermoplastics mixture of this invention - > - 60 
degrees C - 220 degrees C 80 degrees C - 180 degrees C can be preferably obtained by mixing 
Preferably especially at the temperature of the range of 1 00 degrees C - 1 60 degrees C. 

Theoretically, homogenization of mixture increases with the energy to supply. This means that 
homogenization of thermoplastic starch mixture is improved with the high energy input to the inside of a 
mixing unit. 
[0106] 

However, when the extent of the mechanical energy introduced through the mixing unit is too large, it 
may not convert into heat energy but it may cause an inconvenient temperature rise. In order to prevent 
this, a suitable cooling thermostat can be used 
[0107] 

The thermoplastics mixture which can be obtained by mixing using a high shearing-mixing unit 
according to another deformation of this invention can be offered, and the energy introduced into 
mixture in this case can be guided especially from the energy of the used processing machine. In this 
way, it can process, especially using the equipment with which the torque of the range of 5-300Nm 
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{£S? is . supplied t0 ±e Plasticization member. If it processes with the torque of the range of 10- 
lOONm it will have become clear that it is convenient. It is desirable to process with the torque of the 
range ot 20-40Nm. 
[0108] 

If the component of the mixture of invention is mixed and it homogenizes by plastic working machines 
such as a book, for example, an extruder, a kneading machine, or same unit, mechanical energy will be' 
especially desirable thermally and it will be incorporated by mixture. 

The approach of this invention can be preferably enforced with one shaft or a twin screw extruder These 
consist of each housing equipped with the jacket in which temperature-accommodation is possible 
Although there is no limitation in the design of a screw, it can have the transportation member which has 
a shearing edge, a kneading member, and/or a mixed member in arbitration. In order to govern and 
control the residence time and characteristics of mixing, it is also still more possible to use a baffle or a 
feedback member in a partition in part at least, and it is common to be [ of an extruder ] convenient. 

Component (A) The mixed sequence foreword of - (F) does not usually influence especially the property 
of the obtained thermoplastics mixture. However, when a phosphate component was added together with 
a starch component (B), and mixing with a component (A), and (B) and a phosphate component was 
[OH 1] ° Ut ^ USmg ^ mechanical energy > h became clear il is convenient. 

This approach differs from the essence of the conventional technique, and effectiveness clearly When 
Phosphoric acid, its conventional salt, or conventional ester was used as a modifier in manufacture of the 
thermoplastics mixture of the starch base, the starch grain child was denaturalized always directly 
completely [ and ]. In other words, according to plasticization, denaturation had occurred before 
carrying out collapse or the DESUTORAKU tea ring of the particle 
[0112] 

this and a contrast target - the approach of this invention - a starch grain child's front face - not 
denaturalizing - the whole of a starch molecule - it can denaturalize certainly [ it is desirable and 1 on a 
starch trunk. The product of a suitable property is obtained bv this 
[0113] y 

For example, while processing with homogenization or the mixing unit of a kneading machine or an 
extruder, it becomes possible to prevent the reaction under alkalinity - acidity conditions substantially 
using starch, the derivative of starch, or mixed protein by adding a phosphate component, and it is 
thought that extent of bridge formation of a reaction can be made low. This means that the denaturation 
oi a polymer trunk is dominance. By controlling a reaction well, it is also possible to add the plasticizer 
which has the high rate of hydroxyl or other hydrogen bond radicals, and a carbon atom with the 
sufficient result, and to combine a plasticizer with a starch trunk by the reaction of phosphate. It can 

IrEESSrS S ™ 3 plastic ; zer shifts from mixture especially at the time of processing by this, and 
the DESUTORAKU tea ring (a starch grain child's collapse) of starch can be made possible, without 
barring a plasticization operation of a plasticizer to coincidence. However, although the reaction in 
which the result by which knowledge was carried out unexpectedly occurs can be interpreted in this 
way, an interpretation of other candidates is not excepted 
[0114] V ' 

The thermoplastic shaping constituent of this invention is processible into a product with a well-known 
art. b or example, it can granulate or pelletize in the 1 st step 
[0115] V 

This invention relates also to the granule which can be obtained from the thermoplastics mixture of this 

invention by extrusion and pelletizing in this wav 

[0116] 

Furthermore, it is possible to obtain the quick biodegradability mold goods or the quick sheet equipped 
with the outstanding mechanical property by direct [ of a thermoplastics granule ] or playback melting 
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processing. 
[0117] 

Finally, especially this invention also includes use of the thermoplastics mixture for manufacturing mold 
goods or a sheet. 6 
[0118] 

In this way, the product of this invention covers many possible applications very much as a whole As 

these examples, paper and the adhesives for corrugated plates, the mold goods manufactured with 

injection molding, and the slow-release ingredient which usually controlled emission nature, such as the 

film as a lamination especially a sheet, wrapping, a bag, other active ingredients used in an active 

ingredient especially drugs, an insecticide, or agriculture, fertilizer, and perfume, are especially 

mentioned as a rod, a pipe, a bottle, a capsule, a granule, a food additive, coating, or a separate film It is 

possible also to the active ingredient which should be emitted from a film, a sheet, a tablet, a particle a 

particle, a rod, other extrusion objects, or other mold goods 
[0119] 5 

The product obtained from the thermoplastics mixture of this invention, for example, mold goods, and a 
sheet are essentially biocompatibility, and it is edible suitably, namely, there is no failure to the edible 
package by food packing. 
[0120] 

The food packing relevant to this shall be consumed, in case the inner surface contacts food 
continuously and consumes food, for example, it shall mean either a tube ingredient casing or coating as 
the secondary package (secondary packaging) which contacts only a target temporarily. Therefore the 
package is suitable for fruit, an egg, a cheese head, a confectionery product, a cake, Cookie or a fizz 
tablet, a drink, meat, a sausage product, and roast meat especially 
[0121] " 

Although the mold goods which can be obtained from the thermoplastics shaping constituent of this 
invention are not limited to the use combined with a temporary product, they are applicable also to 
temporary use for protecting the consumer goods and capital goods at the time of transportation or 
storage. Protection from an operation of climate which is generated at the time of the automobile 
^asportation turned to a foreign country especially in relation to this can be considered. 

There are an absorbent, sweat picking powder, etc. as a still more desirable application 

In a specific mode, the thermoplastics mixture of this invention is used for manufacturing the mold 

foi°23] C0ntr0llm8 emission of active ingredients, such as a tablet or a coated tablet agent. 

Another suitable and especially desirable use of this invention is related with manufacture of suitable 
mow goods to manufacture solid mold goods, entrainment mold goods, or its combination. 

Another outstanding use of the thermoplastics mixture of this invention is manufacture of the sheet used 

in agriculture. 

[0125] 

In another specific mode, this invention offers use of the thermoplastics mixture for manufacturing the 

sheet used on a food-grade way. 

[0126] 

Specific use of the thermoplastics mixture of this invention is manufacturing the sheet used bv 

secondary food packing. 

[0127] 

Manufacture of the sheet used as still more desirable use of the thermoplastics mixture of this invention 

as food packing which food and all front faces contact is mentioned 

[0128] 

Finally especially convenient use of the thermoplastics mixture of this invention is manufacture of the 
tlat used as food casing of a sausage and a cheese head, or a tubular sheet. 
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[0129] 

In order to make a specific application suit, when required for the granule obtained from it at the time of 
Sle'm^edient therm ° plastics mixture of this Mention, or mold goods, it is also possible to add a 
[0130] 

This kind of ingredient is essentially well-known. As these examples, there are fiber, a cross linking 

agent, protem, water repellent, lubricant, synthetic plastics, etc 

[0131] 

Quantity data the starch to be used starch (A), i.e., a component, reach, and use weight of (B) as the base 
[0132] 6Ver ' may 66 chan g ed depending on a requirement. 

For example in order to make a mechanical strength increase, it is possible to mix fiber, such as a cotton 

weight P 3 6 ' 20 10 45% ° f the W6ight 0fm am ° Unt P referabl y flve t0 7 ° 0/ » of the 

[0133] 

The cross linking agent which can be used is the same as that of what was described above in relation to 
p asticization. As a desirable example, there is dicarboxylic acid, dialdehydes especially a glyoxal and 
pho^hat dllS ° Cyanate md die P° xide > for sample, ethylene glycol diglycidyl ether, or poly 
[0134] 

n.S ntri ^ te Vo/ 2 Zu S link ^ 8 3 , gent im P rovin 8 a water listing Property. These are usually preferably 
used in 0.5 - 3% of the weight of an amount 0. 1 to 1 0% of the weight. 
£0 1 3 5 J 

For example, it is also possible to add protein which was mentioned above especially casein, gelatin an 
40% oTthl welghT green " PeaS Pr0tein ' ^ additi0n is ""^ 3 to 1 0 % of ^ weight preferably two to 
[0136] 

As an additive of the addition which can be indicated, there are the water repellent and/or lubricant of 
common use, and these are preferably used in 3 to 6% of the weight of an amount two to 12% of the 
weight. 
[0137] 

For example, it is possible to add lubricant, in order to improve the strippability of food packing such as 

sausage casing. These have useful effectiveness also about a water resisting property. 

_UI3oJ 

the above plasticizers, for example, glycerol, or a citric acid - the amount of common use - for 
[0H9] U ^ 5 t0 20 % ° f Weight preferabIy flve t0 40 ° /o of the wei §ht. 

By adding a plasticizer, the ductility of the package for example, for sausage casing can be raised 
especially. 

[0140] 

There is a synthetic polymer as a suitable additive which can furthermore be considered There is 
polyamides flexible and tough as a suitable example, polyester, polyolefines, ethylene / acrylic ester / 
maleic-anhydnde copolymers, or a polyvinyl pyrrolidone. 
[0141] 

Desirable polyolefines are low density polyethylene or polypropylene. The amount of a synthetic 

foi42] er 10 % ° f Weight preferably f,ve to 50% 0{ihQ wei 8 ht suit ably. 

The mold goods obtained from the thermoplastics mixture of this invention can be processed or 
combined with the mold goods or the sheet manufactured from the biopolymer using a well-known 
approach. For example, it is possible to apply coating well-known to cellulose hydrate casing or a 
sinking-m object to the mold goods or the sheet obtained by this invention. Especially this is related 
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with using it as food casing. 
[0143] 

The following examples explain the theme of this invention. 

in of the glucan which uses the amylomaize sucrase refined insufficiently [ example / 1 / example ] vitro 
manufacture In order to make extracellular amylomaize sucrase activity discover, the transformation of 
the E.coli cell was carried out by the standard method which uses a vector pNB2. YT culture medium 
(lOOmicrog [/ml ] ampicillin) was inoculated to the colony of the transformant. The cell was incubated 
at 37 degrees C overnight, agitating continuously (rotation agitator; 150-200rpm). Subsequently, the 
spin down of the cell was carried out (30 minutes, 4 degrees C, 5500rpm, JAlOBeckmann rotor). It 
fO e i44] ed ^ filtering su P ematant li( l uid through 0.2-micrometer filter (Schleicher&Schuell). 

Subsequently, supernatant liquid was condensed 200 times under pressurization (p=3bar) using the 
Amicon chamber (YM30 film of the exclusion size of 30kDa, product made from Amicon). This 
condensed supernatant liquid was added in 50ml (5% sucrose in the sodium-citrate 50mM buffer 
solution, pH6.5) of sucrose solutions. The complete-mixing object was incubated at 37 degrees C. White 
insolubility polysaccharide formed. 

in of an example 21 and 4-alpha-D-poly glucan Scale-up of vitro manufacture It installed in 151. 
container which sterilized 101. of concentration sucrose solutions by the using-commonly method 20% 
(wet sterilization in this case). The enzyme extract containing the amylomaize sucrase was added at 
once. The enzyme activity in this experiment was 14.5 units determined as the example 3 by the 
approach of a publication. Equipment is similarly equipped with the sterilization glass shaft / bearing 
stirrer. The container was cooled and it incubated at 37 degrees C. The white particle and the flake 
formed after several [ only ] minutes. The reaction was suspended 216 hours after. Precipitation was 
carried out the ** exception, it washed twice with water, and the sugar and unreacted sucrose of low 
molecular weight were removed from 1 and 4-alpha-D-poly glucan. Subsequently, it washed further 5 
times. Aquosity washingses were collected and evaporation **** was carried out by the rotary 
evaporator. A 90g (it is 5% yield, using the used sucrose as the base) solid-state remains, and this is 
equivalent to a part for oligomer 1 and 4-alpha-D-poly glucan. The residue which remains on a filter was 
dried applying a vacuum at 40 degrees C among desiccation oven. Weight was 786g. This is equivalent 
to 39% of yield of 1 and 4-alpha-D-poly glucan. Residue was dried like **♦*. Thus, the obtained 1 and 
4-alpha-D-poly glucan can be directly used for analysis investigation and manufacture of a blend object. 
Detection of the amy lomaize sucrase activity in the culture-medium supernatant liquid of the 
transformation E.coli cell cultivated under the nonexistence of example 3 sucrose In order to make 
extracellular amylomaize sucrase activity discover, the transformation of the E.coli cell was carried out 
by the standard method which uses a vector pNB2. YT culture medium (lOOmicrog [/ml ] ampicillin) 
was inoculated to the colony of the transformant. The cell was incubated at 37 degrees C overnight, 
agitating continuously (rotation agitator; 150-200rpm). Subsequently, the spin down of the cell was 
carried out (30 minutes, 4 degrees C, 5500rpm, JAlOBeckmann rotor). It sterilized by filtering 
supernatant liquid through 0.2-micrometer filter (Schleicher&Schuell). 

1) The amylomaize sucrase activity was detected by incubating supernatant liquid on a sucrose-content 
agar plate. About this purpose, 40micro of supernatant liquid 1 was installed on punching of an agar 
plate (5% sucrose in 50mM sodium-citrate buffer solution, pH6.5), and it incubated at 37 degrees C for 
at least 1 hour. Detection of a resultant in which the catalysis was carried out by the amylomaize sucrase 
was carried out by exposing and dyeing it an iodine steam. The existing resultant is colored blue. 

2) Or after carrying out an incubation with sucrose, detection of a resultant and the fractionation of the 
protein of the supernatant liquid by the gel electrophoresis in natural gel detected the amylomaize 
sucrase activity in gel. Fractionation of the 40-80micro of the supernatant liquid 1 was carried out by the 
gel electrophoresis of 100V about this purpose on 8% natural polyacrylamide gel (0.375M tris, pH8.8). 
Subsequently, gel was made the balance twice for 15 minutes by 100ml (pH6.5) of 50mM sodium- 
citrate buffer solutions, and it incubated at 37 degrees C overnight in 6.5/5% sucrose of sodium-citrate 
buffer solutions pH. In order to visualize a resultant from the reagin in which the catalysis was carried 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/5/2006 



JP,2001-509528,A [DETAILED DESCRIPTION] 



Page 15 of 19 



out by the amylomaize sucrase, gel was rotated in the Lugol solution. The band which has the 
amylomaize sucrase activity shows coloring of strong blue. 

Characterization of the resultant compounded by the amylomaize sucrase from example 4 example 1 
The insoluble sexual response product indicated in the example 3 is 1M. It was solubility at NaOH. 
Characterization of the resultant was carried out by measuring the maximum absorption. It is 1M in 
about lOOmg (humid weight) of isolated resultants about this purpose. NaOH It was made to dissolve in 
200microl and diluted with 1120 to 1 .TO. 0.1M NaOH 900microl and 1ml of Lugol solutions were added 
to lOOmicro of this diluent 1. The 400-700nm absorption spectrum was measured. Max was 605nm (the 
maximum absorption of an amy lose: about 614nm). 
[0145] 

CARBIOPAC of the reaction mixture from an example 3 What not only an insoluble product but the 
soluble product formed the HPLC analysis on PA1 column (DIONEX) for was shown. These were short 
chain monosaccharides. The chain length in this case was about 5 - about 50 glucose units. However, the 
shorter molecule and the longer molecule were also detectable with small quantity. Available analytical 
method was not able to be used to detect branching in the compound product. 

Characterization of the water-insoluble sexual response product compounded by the amylomaize sucrase 
from example 5 example 2 Poly glucan 2mg from an example 2 was dissolved into dimethyl sulfoxide 
(DMSO) at the room temperature. This solution was filtered through 2-micrometer filter, and it poured 
into gel permeation chromatography. DMSO was used as an eluate. Signal reinforcement was measured 
using RI detector and it evaluated by comparing with a pullulan criterion (product made from Polymer 
Standard Systems). The rate of flow was a part for 1 .0ml/. It was shown by measurement that they are 
the number average of 8,900dalton and the weighted mean of 24,000dalton. This is equivalent to 
polydispersity 2.7. 

Characterization of the water-soluble resultant compounded by the amylomaize sucrase from example 6 
example 2 Characterization of the water-soluble materials of 1 and 4-alpha-D-poly glucan manufactured 
at the biocatalyst-reaction which uses the amylomaize sucrase was carried out by matrix-assistant laser 
desorption / ionization mass spectroscopy (MALDI-MS). The used equipment is Bruker. Reflex It was 
II (trademark) (time-of-fleight:TOF). This equipment was operated with the LSI nitrogen laser which 
offers the pulse maintained for 3ns with the energy of about 250microJ with the wavelength of 337nm. 
The laser beam was doubled on the sample of a 50micrometerxl00micrometer dimension. The obtained 
energy was abbreviation 10MWcm-2. Desorption ion was accelerated to the energy of 35keV(s). The 
sample was measured in reflectron (reflectron) mode and this detected the oligomer component. 
[0146] V 
It is the following, and the sample was made and manufactured. lOmicro [ of polymer lOin 
tetrahydrofuran (THF)-4 molar solution ] 1 was added to lOmicro [ of 0.1 molar solution of the matrices 
1 and 8 in a tetrahydrofuran, and 9-trihydroxy anthracene (product made from Aldrich) ] 1. THF lmicro 
of solutions 1 of 5g of 11. intermediate ion-ized agent silver tri-fluoroacetate (product made from 
Aldrich) was added, lmicro of ****** 1 was installed on the target of a mass spectrometer, and it was 
made to dry by introducing airstream as early as possible. The mass spectrum was measured as an 
average of a 200 laser pulse in all. It is possible low-grade as an internal standard and to use an oligomer 
saccharide. It was a glucose, D-(+)-maltose monohydrate, a maltotriose, maltotetraose, maltopentaose, 
and the malto hexose (product made from Fluka) that were used in the case of 1 and 4-alpha-D-poly 
glucan. 
[0147] 

By measurement, peak distribution was the range below 4000 m/z (mass overcharge). Max was in both a 
low-molecular-weight field (a monomer, dimer) and about 1500 m/z. The repeat unit acquired from the 
distance between two approaching peaks was 162 g/mol. By the high resolution of a low-molecular- 
weight field, the strongest peaks were 203 g/mol. The remainder was 41 g/mol when the monomelic unit 
was lengthened. Since a hydrogen atom and hydroxyl are end groups of 1 and 4-alpha-D-poly glucan, it 
is thought that residual 23 g/mol (1 8 g/mol of 41 g/mol-water) originates in unevenly distributed 
sodium. Therefore, enrichment of the buffer solution (sodium citrate) used by biotechnology transformer 
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hoe MESHON was carried out by the washing approach in the fraction of a water-soluble polymer 
content. When data with the indeterminacy in which a low-molecular-weight part exists were evaluated, 
Mn was about 1 800 g/mol and Mw was the value of 2400 g/mol. 

Manufacture of the blend in which melting-processing of an example 71, 4-alpha-D-poly glucan, and a 
Polly epsilon-caprolactone is possible The commercial kneading unit (Brabender kneader) was used. 
The kneading unit was heated at 100 degrees C 1 and 4-alpha-D-poly glucan 20g was added to the 
kneading unit of an actuation condition. It added and 20g of water was homogenized with the introduced 
polymer. Polly epsilon-caprolactone (P Tone 787 polymer of marketing made from Union Carbide 
Corporarion) 20g was added after about 5 minutes, and the constituent was kneaded until it became 
homogeneity. In this case, it took about 20 minutes. The constituent was taken out while equipment was 
in the heating condition. The product was white and opaque. The thermoplastics constituent was further 
processed into the granule after cooling. Manufacture of the blend in which melting processing of an 
example 81, 4-alpha-D-poly glucan, and xanthene is possible It experimented in the publication on the 
example 7. Mixture consisted of 1 and 4-alpha-D-poly glucan 27g, 15g [ of water ], and glycerol 15g, 
and xanthene 3g (xanthene rubber made from Aldrich). 
[0148] 

It took out as written [ of an example 7 ]. The constituent was a thin beige color. A product can be 
directly used, in order to process it further. 

Manufacture of the blend which can melting process an example 91, 4-alpha-D-poly glucan, and 
polyvinyl alcohol It experimented in the publication on the example 7. Mixture consisted of 1 and 4- 
alpha-D-poIy glucan 30g and 12g of water, and polyvinyl alcohol 15g (Mowiolmade from Hoechst AG 
26-88). 
[0149] 

It took out as written [ of an example 7 ]. The constituent was white and opaque. A product can be 
directly used, in order to process it further. Since such mixture was used as nutrition culture media, such 
as a fungus, it became clear further at the time of a kneading process that it is suitable for mixture in 
adding a little (about 2%) sorbic acid. 

Manufacture of an example 101, 4-alpha-D-poly glucan, and the blend in which melting processing of a 
carrageenan is possible It experimented in the publication on the example 7. Mixture consisted of 1 and 
4-alpha-D-poly glucan 27g, 15g [ of water ], and glycerol 15g, and carrageenan 3g (product made from 
Sigma). 
[0150] 

It took out as written [ of an example 7 ]. The constituent was viscosity in gray. A product can be 
directly used, in order to process it further. 

Manufacture of the blend in which melting processing of an example 111, 4-alpha-D-poly glucan, and 
gelatin is possible The compound was manufactured in the kneading unit as the example 7. The 
kneading unit was heated at 100 degrees C. When a kneading unit was in an actuation condition, gelatin 
6g (Type II made from Sigma) was added. Subsequently, it added and 6g of water was homogenized 
with the introduced polymer. 1 and 4-alpha-D-poly glucan 18g was added after about 5 minutes. 
Kneading time amount until it becomes homogeneity was 10 minutes. Mixture was light brown color 
because of gelatin. Mixture was taken out while equipment was in the heating condition. A hard 
constituent can be further covered over research (for example, water resisting property) after cooling, 
the thermoplasticity manufactured in the example 12 example 7 — manufacture of the sheet by the press 
approach from 1 and 4-alpha-D-poly glucan mixture A constituent given in an example 7 is processed 
into a sheet by the press approach. For this reason, the commercial press made from Schwabenthan 
(Polystat200S) was used. The preheating of the press was carried out to 100 degrees C. The sample was 
prepared by the sandwiches approach between the fiber-strengthening sheets of two sheets of the 
polytetrafluoroethylene (Teflon: trademark) detached and held in about 1 00-micrometer thickness with 
the metal frame. About 2g of constituents manufactured by the kneading in a plane was set in the center 
of the lower sheet for preparation. The sample was held for 5 minutes at 100 degrees C under the 
pressure of It. Subsequently, this sample was pressed for 5 minutes at 100 degrees C under lOt 
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pressurization. Under [ by the geometry of the used press, this is equivalent to pressure 200bar ]. The 
press was detached, and in order to cool a sample, it shifted to another press. The press for cooling is 
Robert. Fuchs Hydrauliesche Maschinen und It was a water-cooled press made from Werkzeuge. 
Pressure 50bar was applied for 2 minutes between cooling processes. It can take out in order to study a 
sample further. 

Manufacture of the blend in which melting-processing of starch different from an example 131 and 4- 
alpha-D-poly glucan is possible It experimented as written [ of an example 7 ]. Mixture consisted of 1 
and 4-alpha-D-poly glucan 27g, 15g [ of water ], and glycerol 15g, and corn starch (National Starch) 3g. 
[0151] 

It took out as written [ of an example 7 ]. A product can be directly used, in order to process it further. 
Manufacture of the blend which can melting-process an example 141, 4-alpha-D-poly glucan, and the 
biodegradability compound in which a composite is possible It experimented as written [ of an example 
7 ]. Mixture consisted of 1 and 4-alpha-D-poly glucan 27g, 15g [ of water ], and glycerol 15g, and 
02U10g of Mater-B (product made from Novamont) types ZF. It took out as written [ of an example 7 ]. 
The constituent was a thin beige color. A product can be directly used, in order to process it further. 
1 for processing it further using example 15 twin screw extruder, manufacture of the mixture of 4-alpha- 
D-poly glucan and an additive Potato starch 1kg (for example, Toffena made from Sudstarke: potato 
powder of a trademark) and 1 and 4-alpha-D-poly glucan 0.25kg were mixed together, and it 
homogenized manually. (When the particle size of the polymer to be used is greatly different mutually, 
it is suitable if a mixer (for example, the usual kitchen gadgetry is enough for the amount of 
publications) is used.) Subsequently mixture (glycerol 300g and glyoxal lg (40% concentration water 
solution)) was added slowly. Mixture was kneaded manually in the meantime. After addition was 
completed, it was massive [ comparatively big ] very on viscosity [ time / of kneading process 
initiation / constituent ]. Although the constituent became the impalpable powder dried rapidly while 
homogenizing, starch and an amylose depend this on having adsorbed the polar additive. Thus, the 
manufactured mixture can be directly used for processing it further with an extruder. 
[0152] 

The natural water content of starch was enough for plasticization. 

Manufacture of the extrusion sheet from the 1 and 4-alpha-D-poly glucan which uses example 16 twin 
screw extruder, potato starch, a plasticizer, and a cross linking agent This experiment was conducted 
with the polymer mixture manufactured in the example 15. The experiment was conducted with the twin 
screw extruder (Haake Pheomex PTW 25/28p). the used screw - a cone - it was the thing of the 
standard design of a variant. The extruder was equipped with four heating components which can be 
moved variously. In all cases, processing temperature was 140 degrees C. The temperature profile was 
recorded on-line using commercial software. The melting temperature of a die was [ on the average ] 
higher than the temperature of a heating component 10 degrees C. Rotational speed was 25 revolutions 
per minute. An extrusion object comes out through the so-called slit die of 0.2mm height 
(accommodation of 0.2mm - 1.0mm is possible for height) by 100mm width of face. The extruder was 
moved so that the matter might serve as a suitable amount at remarkable overfeeding, i.e., a supply edge. 
Fixed supply was secured by the upside plunger. It must take care so that the flow velocity of the matter 
may become fixed as much as possible. The plunger consisted of heavy plastics (or wood) so that a 
metal might not be worn out by the corresponding tool. 
[0153] 

The extrusion object of the cloudy milk white - a beige color came out of the die at first after [ of the 
beginning ] 10 minutes. The extruded film was very flexible at first. The extrusion object was 
immediately solidified in air. This was further transported with the down-stream conveyor belt. An 
extrusion ribbon will be torn if there is a defect. Although the extruded film was elasticity in the state of 
incubation, this property fell visibly in the cooling process. Thus, the obtained sample can be applied to 
measurement of the further analysis, for example, a water resisting property, and a mechanical property, 
without processing further (washing or surface finish). 

Manufacture of the 1 and 4-alpha-D-poly glucan which uses example 17 twin screw extruder, potato 
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starch, and the extrusion sheet from a plasticizer It experimented on the example 16 like the publication. 
The used mixture was manufactured like the example 15 and consisted of potato starch 1kg (for 
example, Toffena made from Sudstarke: potato powder of trademark), 1, and 4-alpha-D-poly glucan 
(amylose) 0.5kg, and glycerol 500g. 
[0154] 

The extruder was moved so that the mixture of the amount of supply (suitable for the product made from 
Haake, powder, and a granule) of late constant speed might be measured with a 2 shaft screw at 
undershirt feed, i.e., a supply edge. 
[0155] 

The extrusion product was a smooth bright film. This film was a little amber and very flexible. After 
were about lm away and carrying out air cooling on a conveyor belt, the film was rolled round to the 
equipment (the product made from Haake, taking over roll with a winder) of a suitable addition. A 
rolling-up film can be opened on a flat sheet without a tear. It can inquire directly further with this 
ingredient. 

Manufacture of the extrusion tubed strand of the mixture of an example 181, 4-alpha-D-poly glucan, 
green-peas starch, and a plasticizer and a cross linking agent The mixture used in this experiment was 
manufactured in the extrusion unit. Extruder capacity was about 41. The preheating of the extrusion unit 
was carried out at 120 degrees C (steamy heating). Green-peas starch 0.8kg and 1 and 4-alpha-D-poly 
glucan 0.2kg were introduced, and, subsequently 500g of water was added at once. The time amount 
taken to obtain homogeneity mixture was about 20 minutes. Subsequently, glycerol 500g was added at 
once. The time amount taken to become homogeneity was about 20 minutes similarly. Finally all (40% 
concentration water solution) of glyoxal lOOg were added at once. The constituent was kneaded for 
further 5-10 minutes. The constituent was swollen suddenly in the meantime. The constituent was 
taken out from the kneading unit and ground mechanically. 
[0156] 

It experimented on the example 16 like the publication. However, the places which sandwiched the die 
of a round intercept instead of the slit die differed. This is suitable for consisting of metal equipment of a 
tubed orifice and manufacturing a continuation strand. The diameter of an orifice was 0.5mm. Supply 
edge temperature was 90 degrees C. Another heating component was operated at 140 degrees C like an 
example 12. The extruder was operated by overfeeding. 
[0157] 

the strand which came out of the cone die after about 5 minutes - amber - it was deep brown. The front 
face was coarse and had bloomed cloudy a little. It was transparent clearly at the point which the strand 
fractured. A strand can be adjusted to a suitable gestalt to process it further in conveyor-belt (air dried) 
back pelletizing Rhine. 

Manufacture of the blown film from an example 191 and a 4-alpha-D-poly glucan blend A granule-like 

blend object can be processed by the extrusion-blow-molding system as follows. 

[0158] 

It is convenient, when it carries out by the quiescent state with polypropylene (PP) and high density 
polyethylene (LDPE) first, temperature is subsequently lowered gradually and it is made the maximum 
temperature of 160 degrees C. It took for operating a machine and 1 and 4-alpha-D-poly glucan mixture 
was supplied as a granule (example 7) or powder (example 15). This is carried out with a capacity 
metering device. In the meantime, it was suitably parallel and a reactant additive, for example, surface 
denaturation, or the reagents for bridge formation (for example, polyphosphoric acid sodium, a glyoxal, 
etc.) were measured so that thermoplasticity might not be spoiled as much as possible. PP and LDPE 
when carrying out preparatorily were discarded. The thermoplastics granule was processed by the well- 
known approach (a "double bubble" or "extrusion bubble"), an extension process ~ a compression gas - 
it is an air cushion preferably, and it carried out so that the range of the draw ratio of a lengthwise 
direction and a longitudinal direction might be 2-4. Extension of a lengthwise direction can be especially 
given with the tensile force of a taking over roll pair. In order to improve the dimensional stability of 
blown film, the heat setting area which uses hot blast for the degree of an extrusion phase as a heat- 
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conduction medium was continued. The biaxially oriented film was rolled round by the reciprocating 
motion winder. D 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] — — 

[Claim 1] (A) 1, the 4-alpha-poly glucan 100 weight section which were manufactured in biocatalyst, 

The water of sufficient amount to plasticize (C) mixture below the different polymer matter 400 weight 

section from (B) and (A) in which melting-processing is possible, (D) 10 weight section - (A), and at 

least one sort of plasticizers of the amount below one half of all the weight sections of (B), (E) Below 

the additive ((A) + (B)) weight section of other common use however a component (A), and the 

moisture content of (B) are thermoplastics mixture which manufactures correction **** to zero by 

count, and uses as the base the biopolymer which can be obtained by mixing suitably. 

[Claim 2] Thermoplastics mixture according to claim 1 obtained by 1 manufactured in biocatalyst, and 

the biotransformation for which 4-alpha-poly glucan uses a glycosyltransferase. 

[Claim 3] Thermoplastics mixture according to claim 2 from which the 1 and 4-alpha-poly glucan 

manufactured in biocatalyst is obtained by the biotransformation using the amylomaize sucrase. 

[Claim 4] Thermoplastics mixture according to claim 2 from which the 1 and 4-alpha-poly glucan 

manufactured in biocatalyst is obtained by the biotransformation using a phosphorylase. 

[Claim 5] > Thermoplastics mixture of the publication of the 1st [ or more ] term of claim 1-4 which can 

be obtained by mixing at the temperature of the range of 60 degrees C - 200 degrees C. 

[Claim 6] It is the thermoplastics mixture of the publication of the 1st [ or more ] term of claim 1-5 

which can mix and obtain in the high shear churning unit which has a plasticization member, and can 

attain preferably 10-100Nm of torque of the range of 20-40Nm by the plasticization member. 

[Claim 7] Thermoplastics mixture given in any 1 term of claims 1-6 which mixes water in 3/4 or less 

amount of all the weight sections of 1 weight section - (A) and (B). 

[Claim 8] (A) 1, the 4-alpha-poly glucan 100 weight section which were manufactured in biocatalyst, 
The water of sufficient amount to plasticize (C) mixture below the different polymer matter 400 weight 
section from (B) and (A) in which melting-processing is possible, (D) 10 weight section - (A), and at 
least one sort of plasticizers of the amount below one half of all the weight sections of (B), (E) Suitably 
below the additive ((A) + (B)) weight section of other common use, a component (A) and the moisture ' 
content of (B) manufacture correction **** to zero by count, and mix it together, and it is an elevated 
temperature preferably. Thermoplastics mixture which uses as the base at coincidence thermal and the 
biopolymer plasticized by introducing mechanical energy using shearing force. 

[Claim 9] The granule obtained from thermoplastics mixture according to claim 1 to 7 by extrusion and 
pelletizing. 

[Claim 10] The biodegradability mold goods or the sheet containing thermoplastics mixture according to 
claim 1 to 7. 

[Claim 1 1] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing mold goods or 
3 sheet. 

[Claim 12] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing the mold 
goods which emit an active ingredient gradually. 

[Claim 13] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing solid mold 
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goods, a blow molding article, or its combination. 

[Claim 14] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing the sheet used 
in agriculture. 

[Claim 15] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing the sheet used 
on a food-grade way. 

[Claim 16] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing the sheet used 
by food packing. 

[Claim 17] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing the sheet used 
by the food packing which food and all front faces contact. 

[Claim 18] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing the flat or 
tubular sheet used as food casing for a sausage and cheese heads. 

[Claim 19] Use of the thermoplastics mixture according to claim 1 to 7 for manufacturing a primary 
protection sheet. 

[Claim 20] Use of 1 and 4-alpha-poly glucan manufactured like biocatalyst for manufacturing the 
thermoplastics mixture of a publication in any 1 term of claims 1 -7. 



[Translation done.] 
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*fM?OBfcfcMLTMU t<4 * h?yx7*-*-i> a > (b i o t ran 
sformat ion) t i>',> toil iHttUl, 4 - « - 

* i t U <t «j % Wt. a s X<r>* >) :f 

«#tf>*il£lfcfcj: »} i. 4 - * -D-#'> ^fr^gljtSitaiiifcteicf 

[0 0 3 3] 
[0 0 3 4] 

9«>KAU. /pfcRftU* U= (M./M») -1 ($,<P. uJ 
M„ ii £ # fX1£ <!: i #Ha * it * ) •<•*>*. 
[0 0 3 5] 

# V v - jW§ - ft * *>,-ff «; v - «t rS'bm&L 3 it *> , M« £ M. fi R— C 
[0 0 3 6] 

*&fifjU«i: "JftSt* 1 . 4 - « -D-#») a*, #)0. 1-2 
. 0, »4 t< fiO. 2- Is #Uff4L<li*!j0. 2-0. S^Uflt**** 
«>£*Ui*)l. 1-3. 0, 1. 2-2, RCl. 2-1. 8<?£*tM$U*-N2; 

[0 0 3 7] 

t *iu # L T , y >) -*?V1> n/fi-fr <t f# r 5 *i & % %^.>&<r>m. H tt 2 - l o 
*j » >^b<$> <> tr v y t - * i . i - i . 8 -e<fe *» , ftSI^-c-ii 

2 - l o 

[0 0 3 8] 
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(11) 4**2 0 0 1 -509528 

[0 0 3 9] 

n**fr****u $h£ft&*M&*nt:f. -mamx-&*>#>} v li- 
ft :>**«KifcUT»fc«*areiia** 1 1 t>nrtfe-?*a. 

[0 0 4 0] 

K&<?> f V -1 * U J: * 8 jl-C ti» it ^ *i 4 </» * 9- 4 (i ftliJIt *»±*k*> 
[0 0 4 1] 

[0 0 4 2] 

1,4- « *r*/* vtifMMKttfclHM^-afcHU P C T 

ll^£^^WO 9 5/3 1 5 5 3-^KSB«?itT^4 0 
[0 0 4 3] 

[0 0 4 4] 

*«HBO»flr«14ttffiift-&ftli, 2 0-10 OESSU, JJ4L<tt 40-80 
[0 0 4 5] 

[0 0 4 6] 

ftin^H^i, 4 -« -#y ^a/ftvauu 1x1 o'-sx 1 o'« * 

^t$fi U«lxio'-5X] O 4 *>*H«>0?ftM.t*-9-* o 
[0 0 4 7] 
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(12) #£2 00 1 -50 9 52 8 

f&ft (B) tLTtt/BU ttfr (A) ift**»»-JBXHril6*#>;-e-tt« 

[0 0 4 8] 

i*ui, (A) **s-*i L.T4 o omm3&T9>m-e&&%}tpK.$i&i 

(B) fclTftiTC**, 

[0 0 4 9] 

»***ij5:#'J (B) t LTfiiR-*- U» 0 

[0 0 5 0] 

[0 0 5 1] 

vntlXit, *+v-9vt, 77^, t-r^*4i^ 

[0 0 5 2] 
[0 0 5 3] 

+^4, vtW* S u d s t a r k eKi >)i^H«To f f 

e n a ) SO 5 ^^D3-> (WjLUN National StarchCJ:^ 

[0 0 5 4] 
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x l 0 4 - 1 x l 0 , WttHeD{H 1 *M.* : & , tA73 D-^i7? n^-f-vi: 
«)ffi-&»^<5>*K«U4* <t>*>j&U£»f feii*. g-T-ttM.** 1 x l 0*- 5 x l 0 
• OttB © jj ^ « * *t * *« # 'J -v - d*0 C»IL^<, 
[0 0 5 5] 

, ft ffo > t*> a tz i i * & o 

[0 0 5 6] 
[0 0 5 7] 

fl*Kft*Sttl.fcf ^y^^Wli: LTii, *"Ci, flR<i\ ^-fr* f» J'S'K 

ifs*-sryf>, .'<-f*7i- F-Mf^y^ (persui fate-d 
egraded starch) &0 f IU^tiK^ir<7>®'ft:^7"ySi* 1 ^tf h 

[0 0 5 8] 

4 *i, * «>*«i k <t t n <> c t *> ? -? # » f y y > sit #* 0 &g*&t& 
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el lan gum, ghat t i gum, ^7^'^, H 

y y % jc^.'U-H-y (emu I s a n) , (r h 

amsanj , V * 5 > ( w e 1 lan) , x<¥ V7 a 9 v ( s c li i zoph 

y 1 lan) , ** 'J if ■? ? V o * - b % ?$t'J>, 7?n-x, r 5 * 

[0 0 5 9] 

ri§»^.^»cof ^rvsu *fctt ra»*f vr^aj *&ffli&Hu 
**asu*4*i, j:oT#&*i*f y-fymtm?* 

[0 0 6 0] 

[0 0 6 1] 
[0 0 6 2] 

gSM, MSB*, x>K7al6S, ^tr^ 
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(15) #$200 1 -50 9528 

[0 0 6 3] 

^y, t^y, *VT*y, w-y> % *?z+>^ 7 -t 7*) y%v/ $rz 
[0 0 6 4] 

>m&VZ<r>&, 7K-7 7> (furcellaran) ^ 

^ tfA, 77tv'#7^ (p u I l u I a n) , * f* 

[0 0 6 5] 

v y& ? y ( l eni i nan) , ? S t ■) *-f ') > % -f ;* 'J y 

, T^fD-x, #9**>gL HTJUaygK ^aF?^, f f ») 
% jff u — e — -ft y°K3 ■? ■>? h yTk(f/i^HV>) 3-y>^0l^tT<)¥ffl-^* 

[0 0 6 6] 

*fiiso»nr9att«refi-&»ji, (A) t (B) uismtTimt*;:* 

UJ: i)**S-ifnt:ftjE$*i*o t*ltt» Jftfr (A) fc (B) OTkfrSfrMfel. 

firf •©<> 

[0 0 6 7] 

*f8E«>ffi-&fc+<ofcj3' (C) , *«L *R»ft«{5"?4>*>. 

rT filbf * co K £. y ft *coS ii , f & fi-fr fewft* H*# t X JfcUB * * 

[0 0 6 8] 

aSJ«1-**eO*Wft-t t , &&&<or* f7Ht'J>7 (dest r 
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(A) * (B) <OAS«aEeD3/4fclT, 4*K (A) fc (B) «>£1&$<7> 1 / 
2filT*?*t« »4 U»*£*li, m$ - ( (A) + (B) ) /l. 3S*»-C 
<fe«9s #K»Uir'*»ittl 0- ( (A) + (B) ) /\. 3H9f*4« 
[0 0 6 9] 

[0 0 7 0] 

* (o vmit. &Ke&ttLfc*£it-?&<* ft-*-?***-* 

#K)&5* (A) £ (B) tcfffttfc •)<*•& tT^**«>ft*d-tfo 
[0 0 7 1] 

*a*a fcii*+«>a«>»afi-< uibon*M«>ft4 f icffiiA9K^ 

[0 0 7 2] 

$^wfi&ls>}=wKy (D) Offfcii, *o 

naja±«)nraHwt i ojiaa- <aj t cb) 1/2 jarott 

ii$i<\> (A) L CB) (D^Ii^ l / 2 u^tStitS-ix.* i 

s fi-frtt«>iQ'iafl:U1t^KA< 4* £1:36**1***1*0 
[0 0 7 3] 

HrWflWff* Li#'*Ul 2. 5- ( (A) + (B) ) /2S*a8©ttfflt-*i) 
, tffcffi LvMffJHJWMtt 15- ( (A) * (B) ) /4**»©mb-c**« 
[0 0 7 4] 

uis 1 4 *i 4 <5 £ v\> 

[0 0 7 5] 
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(1?) 1**2 0 0 1 -5 0952 8 

I. < <H*S f * i fc * . 

t0 0 7 6] 
[0 0 7 7] 

[0 0 7 8] 

iiffl ? ft ft K Ut# K fi 5 -e* 4 «» 
[0 0 7 9] 

#K»4 U**rttN*0 (D) HtiJ, fCfc, v*^*X)W**->k, 1 

tf75 K&tf/i <i N> N* - 3> ^ A"* UT&mf f;>*tft 0 
[0 0 8 0] 

K vjvfh-^ 4fc»*te<9tt7*3-MB % x>jx«) h-,'K n& 

[0 0 8 1 ] 

*«M!<*>S-frfe«>«55- (E) liff*-e$* 0 iftli liffl»L±«>Kflt*d-*t A 
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(18) 0 0 1 -509528 

(E) k IXizftX' ( (A) + (B) ) **#&T* »£L<tf ( (A) + ( 
B) ) / 2 itSEWTWi Sf * i t | 
[0 0 8 2] 

m%0mmt utii, ^-ct, *«wt» cd> ^jBRLfciriBjMttt^** 

SitSBls m&ft&J (f leiibi 1 iter) , **k KSai*irj&«6 
if 

[0 0 8 3] 

JUM-**)*')-*-, L a c e a (&MS1K : M i t s u i ft 

) Resomer :Boeh ringer Inge I he i ml?) 

> 36 OH- v Wa ko Pure Chemical Industries L 
id. « Med i sorb Co. , Bi rmi ngtam Polymers 
,Inc.,Polysciences Inc. » Purac Bioche 

fav (ethicon) > * - 4 s " * (cargi i 1) * fcli t> v J #JU ( c 
hronopo 1) , ifcU^'jT-i^^-tw/kyK, fll&tf 
s Novamont ft<^M at er-Bi *<$tf &ii«4 f .> -TO ») x f* 
■ft* i T ^ <c v» £ t a ® h i> o 
[0 0 8 4] 

<ti> Mxutt * ? h k. assni-a £ t i> # *. & ti « Q 

[0 0 8 5] 

saiitotiiiftffl-c, o. ooi-i oit^i-eftitiii:a ! t-i 
&> 4, 
[0 0 8 6] 
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(19) 4**2 0 0 1 -509528 

[0 0 8 7] 
[0 0 8 8] 

-/L^J^Uy^ y^VvT^-F^ -fVi/T*-f«, * 

1SK 4tK »} , # K Ktttt4H£ £ £ h U&#T £ O K «gST « 0 
[0 0 8 9] 

[0 0 9 0] 

*X7x- hSiii, SM^ 0. 0 1E*8&- ( (A) + (B) ) /\ Qm%U 

<om, #co. ( (A) -i- <B) ) /2 omm&<om.Tr&M-r&o 

[0 0 9 1 ] 

•pttfH Kit oTfl * <Z>ttB<0 1 «fcLt«>tt£ P/ 4 fix X f- iV 

[0 0 9 2] 
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aHtPO.) SO'M 11 (H*PO«) * Ca (Ha P 0«) *] 

S:M i 2 HP04L<«M i, HP04 (Wxtf, K^HPO^ c 
a H P 0 « > 2 >P h 7 x - h«f * fz ii^ : M 1 s p 0 « £ t < ttM 1 1 > 
(POO 2 [Wxtf, HaiPO«, Ca» (P0<> i] (^4", M'lilflotff 
*<>«3***;>, W*.tf, * R R ' R" R*' ' <) > fit, R, R* , R" # 
tfR" ' li£^fc&£LT, (Ci-CO -TA/ + JI/ 

» IM*5!5rt<tt£* (C.-C) -7'J-JK L<<i7*~>K 7JU77 »)£ 

[0 0 9 3] 

fcJ:i)£]5fcU ,^*X7x-f (#gfi£ : v^n 7 H fctf'J 

l-COlf't^So 

[0 0 9 4] 

[0 0 9 5] 

&fc«P&*4>or><i, ^-Ci, $,:M' a [P„0 Jn ] (5$+, M'*il««)B«f* 

liNa'£L< liK i f:lfNRR' R*' R '* * T&fK {&LR. R 

' > R" SCFR" ' Ji, E^K&JtlT* ®-ttM%%*)> (Ci-C. 
) -t*+jk IMftlSKMWK (C.-C.) — 7 '} — )\>\ »4 t < Ii7x-)P 
•?&«K nliif 4 t<«3 - 1 0^>iE©SJRJR-C**) W^A7i-Hf 
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(21) #£20 0 1-5 0 9528 

[0 0 9 6] 

S:M' B(J [P»0 3 « t i] itziiM\ [H^-P-Oin.i] 

fl'fc^K'f* fifiKUNa'UttK'f**^ ifcli'NRR' R" 
R" ' ffltR, R' , R" RtfR" * HU S^USuiLT, Hl-lcii 

(Ci-C) -T)W*jk «Ufct L<lifrtt <C«-C.) -T>) 
£4 L<fi:7 ntt»i t<tt2J*H±OiE«>ifRft"T?**) 

7" h >J '7 AX?* 1 ) ■? A**>J**7x- M£.J5 ? *f 4 Li#»o 
[0 0 9 7] 

*^ JfjiuttT**'j^|S^*y, »*L<iiNa***:iiK*-e** 
»\ 4fcii'NR R* R" R" * ffltR, R ' > R" fctfR" ' .'is 2 

n fc m& LT, In]- 4 r- «g£ «? , (Ci -CO - 7 >K ftttg t < 

lijJtt (C«-CO -tV-ik Sift L<ii 7 n ii^t t < ii 3 

-1 0<9jE«> (?)# , )*77t-fS'tSt«i:> »-fr©J:v>#tt 

[0 0 9 8] 

*£i)j«>ftiQ' KH*ttM£fe li 3 6 fc , * a 7 x - h 2> ? .* HX7i-Hc 
[0 0 9 93 

*^7i- hxtr/i^tt-f h 7 ?*a7x-k &4 1< at h 

[0 10 0] 
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02) 0 0 1 -509528 

[0 10 1] 

fcfSWoft&fewttfl' (A) - (E) t, ff£&»*Kttfttt&0'/ifciifll 
[0 10 2] 

[0 10 3] 

14$ <b£^ 0 

[0 10 4] 

£*ifcM£lT, ttil^ftgTMU *M0fttffe1SMft*ttMU >6 0 
TJ-2 2 OS, ffi L<tt8 OS- 1 80S, ftfcflFl: L<ttl 0 Ot- 1 6 0 
TJWttfflOfiJt-Cfi^l-* £ £ U <fc «9 £ k *"C* 4 o 
[0 10 5] 

KSttKli, ffi**<&#Kffctt«AT*****-i*fcJ«*o £tf>££J4 

S i: *U5fc# S *U-> £ i %MM-?$x> 
[0 10 6] 

o 

[0 10 7] 
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(23) 1$*2 0 0 1 -5 09 52 8 

x * n, fj l. cft»(OJ * )w ^ r 3 # u if us $ jt $> t i: i « 

o ^< L-T, ^-cOflTSHtgBitl.: 5 - 3 0 0 Mm ( 1 J> >* - h *) «>$2® 

«)N^*'3& t tt»$it*iSlS'ttffltT#U«:a't4£i:* < -C#*o 10-100 
NmcOlSiO N -e-feST* £ £ i:#*ijfi| tT^* Q 2 0-4 ON 

[0 1 0 8] 

fftti«L *giH£3! fciim«>A»? h 7*? x^y^iwim* 

gafi** <©* s-* fi-fr t « wftt $> t s ftteji cf/ t ti immta *■ * >w * 

[0 10 9] 

t * wj^o f .< > u a r&fzu ® w s , o 1 / £ * 

ii ii & sw* * ft *u * 1- * sm sw t # -e § * * « s b# n a 

[0 1103 

(A) - (F) ff&*fc«WH&ttiii&*gs«>#tt 

(cUttUKVlfti/i, t^L'5r» s ^> ^71- MSS-*'/^^)^ (B) t 
B) Y&frt t iWWuitWW 

[0 111] 
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(24) 1**2 00 1-5 09 52 8 

[0 112] 

ji*<, fyy>^^#, to m<&r> £ 

JtK ioT, Iff a&$ 14«Rd1 S> *. « o 
[0 113] 

gfi X * JH ^ T7)^ ») t£ - *tt*ft TT?«KlS *•* Xtt KBCii K 4 
^-•W>«tt#«ffi T*4 £ £ LTv» *« R£&* lil^T* iita 

tew**** <*jpu *77i - f©RjBtcj:oTf>y>^uiiraBaj*»'fr 

[0 114] 

tf , 8 1 ftPMMMfc 4 ti 14*1/ v Y iff* £ t § & » 
[0 115] 

[0 116] 
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(25) 1**2 00 1 -5 09 52 8 

[0 117] 
[0 118] 

4* a, #u->-k as*m* smas-, i»kdii, s^js 

[0 119] 
[0 12 0] 

£*ifcM****:aa3Si:li\ -v$m-m&te-f&-2ito&$i U e c o n 
dary packaging )' t, *«> rt a fc MftKttMt. A 

usstf d - * h u »a-e* & 0 

[0 12 1] 

m i f* & i- * * * <r> - n & s m m u *> a jb t « c t » ? • i * 0 i it u n a t t # 
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[0 12 2] 

4 V ^*#J * 2T«>&tttt 0 ©ft fll * * * fl *M+ * «0 fc *J8 + 
[0 12 3] 

[0 12 4] 

it -cafe* 0 

[0 12 5] 
[0 12 6] 
[0 12 7] 
[0 12 8] 

[0 12 9] 

[0 13 0] 
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(27) #£200 1-50952 8 

[0 13 1] 

&Sf-*«U tfflt«f>/^ BP%«* (A) XCF, ff*Kfi (B) <^S 
[0 13 2] 

[0 13 3] 

IP 7 A-fk K, 5M v v 7 ^ — h g$&-u c v.x#* ■> KJH, Wit tt» ifVJ'^ 0 

3 - *, v $r ») -> J> )V ^-r A> $ \,\ it ** ')*a7x-^^«, 
[0 13 4] 

[0 13 5] 

> K«>M&K**JP'* - *ifc inrfig"C<fe*o flSftlfiUJi*, 2-4 o«s%, 
ft * L< *i 3 — 1 0lS%ti4, 
[0 13 6] 

Z.Hhii2- 1 2fiM%, if 4 L<li3-6ii%^it-ftffln 0 
[0 13 7] 
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(28) 1**2 00 1-5 0 9 52 8 

[0 13 8] 

, 5-4 011-%, »4 L<«5-2 0l«%-CflSJPl-*it^** o 
[0 13 9] 

[0 14 0] 
[0 14 1] 

If t L '/> # V * V 1 4 >«lifiM>K »J x* v v J » # V 7"d fc? 1/ VT"4> * 
[0 14 2] 

Lfc*»fi £ fiv - h &$fl<7>;*S;*«ffl t TJfll I lift* * ^£ £ fc tf ? 

ik Mt->^i LT^S-r<>(7>UM1-<>o 
[0 14 3] 

1 

^+»^tl^L^T? 0^^9-^«StJ^)^>H<O i n vi trol 
- p NB 2 *ftffif*»*j!6T?«JME* tfco YTJg^ (10 0// g/m 1 T 
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>V'y*)» *B*«»*«)3D-— c»ttU/io (H*5«j**: 
1 5 0 - 2 0 0 rpm) L^?!? ? ^> 3 7 < Ct l -$> »^ >*a*s- f Lfc, 2c 
'^"0$fflJiS£ Xt'^^-J^Lfc (305", 4^, 5 5 0 0 rpnis JAlOBec 
kmanno-?-] <> ±fH 4 0. 2 ,i m 7 -r ;u ? - (Schleicher* 
Schuel 1 ) *iiLT»flT*£fcUJ: >)ttSLfc 0 
[0 14 4] 

Jfc^"e±?f &2jqj£ ( p = 3 b a r ) T\ A m i c o n * >t< ( 3 0 k D a <r> 
mft-*<{X<7>YlA3 OR, Am i c o nS) *ttfflLT 2 0 0«tc*»Lfc o £ 
<7>&8t t K±m (RUftft 5 0 m 1 (^>ltF')7A5 0 mMttffitt* 5 % 
Bttk pH6. 5) (C«ML^ 0 *£fi***3 7t2lM v**-*- Mfc„ £ 

2 

1. 4-t-D-# , )m>«)ia vitroH<5^ll'T»y 

fco £«>£ifcfcJsit4»£Jf14li, &tt0d 3 J: «? &5e Lfc 1 4 . 

S-fttt^t 7 k- *#ffML*o 2 1 6 tfHSfcKKtfifrfc.il: Lfc. it»*tt 
8lft*T*2Bft»tT, te$HH^*i*Ki£]8**l. 4 -4 -D-#») ^ 

/ I'— ^ *- -CSSftiH S 9 0 g (ffiffl L fclBEffi LT5%IR* 
) eDHfrj& f »#U iilfi^-^^v-l, 4 - «-D-*KV ^IP* V 

fcKflkLfco fi*« 7 8 6 gT?*ofc« tillil, 4 - a -D-#») 
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